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1 . A single-chip integrated circuit fo] controlling an optoelectronic transceiver having a 
laser transmitter and a photodiode receive % comprising: 

memory, including one or more mi smory arrays for storing information related to the 
transceiver; 

analog to digital conversion circuity for receiving a plurality of analog signals from 
the laser transmitter and photodiode receiver, converting the received analog signals into 
digital values, and storing the digital value ; in predefined locations within the memory; 

control circuitry configured to generate control signals to control operation of the laser 


transmitter in accordance with one or more 


values stored in the memory; 


an interface for reading from and writing to locations within the memory; and 


comparison logic for comparing the 
values based on the limit values, and sto 
memory. 


digital values with limit values, generating flag 
flag values in predefined locations within the 



The single-chip integrated circui^ of clair^ 1, fiirther including: 
a cumulative clock for generating a mme value corresponding to cumulative operation 
time of the transceiver, wherein the generated time value is readable via the interface. 


and 


3. The single-chip integrated circuit 
a cumulative clock for generating 
to cumulative operation time of the 
is stored comprises one of the memory arra> 


of claim 1, fiirther including: 

storing in a register a time value corresponding 
transceiver, wherein the register in which the time value 
s of the memory. 


4. The single-chip integrated circuit o 
a power supply voltage sensor cou 
the power supply voltage sensor generating 
supply voltage level of the transceiver, 
configured to convert the power level signal 
digital power level value in a predefined po 


f claim 1, further including: 
pled to the analog to digital conversion circuitry, 
a power level signal corresponding to a power 
wherein the analog to digital conversion circuitry is 
into a digital power level value and to store the 
wer level location within the memory. 
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5. The single-chip integrated circuit of claim 4, further including: 
a temperature sensor coupled to the arialog to digital conversion circuitry, the 

temperature sensor generating a temperatxire s gnal corresponding to a temperature of the 
transceiver, wherein the analog to digital conversion circuitry is configured to convert the 
temperature signal into a digital temperature v ilue and to store the digital temperature value 
in a predefined temperature location within the memory. 

6. The single-chip integrated circuit of ch im 5, wherein 


the comparison logic includes logic for 


power level limit value, generating a power lev el flag value based on the comparison of the 


comparing the digital power level value with a 


limit value, and storing the power level flag 


digital power level signal with the power level 

value in a predefined power level flag location Within the memory; and 

the comparison logic includes logic for ppmparing the digital temperature value with a 
temperature limit value, generating a temper^^^fe^flSgval^ based on the comparison of the 


digital temperature signal with the temperature 
value in a predefined temperature flag location 


t value, and storing the temperature flag 
>vithin the memory. 


7. 


The single-chip integrated circuit of claihi 
the comparison logic includes logic for 
power level limit value, generating a power lev4l 
digital power level signal with the power level 
value in a predefined power level flag location 


4, wherein 

([omparing the digital power level value with a 

flag value based on the comparison of the 
ijimit value, and storing the power level flag 
within the memory. 


8. The single-chip integrated circuit 

a temperature sensor coupled to the 
temperature sensor generating a temperature 
transceiver, wherein the analog to digital 
temperature signal into a digital temperature va! 
in a predefined temperature location within the 


The single-chip integrated circuit of claim 8, wherein 


of clai!m 1, further including: 

analog to digital conversion circuitry, the 
signal corresponding to a temperature of the 
convefsion circuitry is configured to convert the 

ue and to store the digital temperature value 
nemory. 
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2 the comparison logic includes logic fo* comparing the digital temperature value with a 

3 temperature limit value, generating a temperamre flag value based on the comparison of the 

4 digital temperature signal with the temperatureuimit value, and storing the temperature flag 

5 value in a predefined temperature flag location within the memory. 

1 10. The single-chip integrated circuit of claim 1, further including 

2 fault handling logic, coupled to the transceiver for receiving at least one fault signal 

3 from the transceiver, coupled to the memory to receive at least one flag value stored in the 

4 memory, and coupled to a host interface to transmit a computed fault signal, the fault 

5 handling logic including computational logic for logically combining the at least one fault 

6 signal received from the transceiver and the at leas^ one flag value received from the memory 

7 to generate the computed fault signal. 
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1 1 . The single-chip integrated circuit of clai m 1 J S ^irthep^ncfilclmg 

control adjustment circuitry for adjusting a fijt^control signal of the control signals 


generated by the control circuitry in accordance 
memory. 


with! an adjustment value stored in the 


12. The single-chip integrated circuit of claim 1, wherein the control circuitry generates 
the first control signal in accordance with a temperature. 
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13. The single-chip integrated circuit of claim 1, 
includes two analog signals selected fi*om the set consi 
power, and received power. 


14 


fierein the plurality of analog signals 
sting of laser bias current, laser output 


A single-chip integrated circuit for controlling ap 
memory, including one or more memory arrays 
optoelectronic device; 

analog to digital conversion circuitry for receiviijg 
the optoelectronic device, the analog signals correspond 
optoelectronic device, converting the received analog s 
the digital values in predefined locations within the men- 


optoelectronic device, comprising: 
br storing information related to the 


a plurality of analog signals fi*om 
ng to operating conditions of the 
ij nals into digital values, and storing 
ory; and 
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8 a memory interface for reading from ahd writing to locations within the memory in 

9 accordance with commands received from a host device. 

1 15. The single-chip integrated circuit of claim 14, fiirther including: 

2 a cumulative clock for generating a time value corresponding to cumulative operation 

3 time of the optoelectronic device, wherein the generated time value is readable via the 

4 memory interface. 

1 16. The single-chip integrated circuit of clairh 14, further including: 

2 a cumulative clock for generating and storing in a register a time value corresponding 

3 to cumulative operation time of the optoelectronic device, wherein the register in which the 

4 time value is stored comprises one of the memory arrays of the memory. 
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17. The single-chip integrated circuit of clai 
a power supply voltage sensor coupled t 
the power supply voltage sensor generating a 
supply voltage level of the optoelectronic devide, 


UH, further including: 

igital conversion circuitry, 
leyel signal corresponding to a power 
in the analog to digital conversion 


circuitry is configured to convert the power levdl signal into a digital power level value and to 
store the digital power level value in a predefined power level location within the memory. 


1 18. The single-chip integrated circuit of claim l y, further including: 

2 comparison logic for comparing the digital nower level value with a power level limit 

3 value, generating a power level flag value based on the comparison of the digital power level 

4 signal with the power level limit value, and storing tpe power level flag value in a predefined 

5 power level flag location within the memory. 


1 19. The single-chip integrated circuit of claim 1 

2 a temperature sensor coupled to the analog 

3 temperature sensor generating a temperature signal 

4 optoelectronic device, wherein the analog to digital 

5 convert the temperature signal into a digital 

6 temperature value in a predefined temperature locat 
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!5, further including 
to digital conversion circuitry, the 
I corresponding to a temperature of the 
conversion circuitry is configured to 
tempenlure value and to store the digital 
on within the memory. 
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1 20. The single-chip integrated circuit of ilaim 1 9, wherein 

2 the comparison logic includes logic f©r comparing the digital temperature value with a 

3 temperature limit value, generating a temperapire flag value based on the comparison of the 

4 digital temperature signal with the temperatuife limit value, and storing the temperature flag 

5 value in a predefined temperature flag location within the memory. 

1 21 . The single-chip integrated circuit of claim 14, further including 

2 a temperature sensor coupled to the analog to digital conversion circuitry, the 

3 temperature sensor generating a temperature sifenal corresponding to a temperature of the 

4 optoelectronic device, wherein the analog to digital conversion circuitry is configured to 

5 convert the temperature signal into a digital temperature value and to store the digital 

6 temperature value in a predefined temperature location within the memory. 


1 22. The single-chip integrated circuit'of^MAi 5 1 , further including 

2 comparison logic for comparing the c igital temperature value with a temperature limit 

3 value, generating a temperature flag value baked pn the comparison of the digital temperature 

4 signal with the temperature limit value, and storii|g the temperature flag value in a predefined 

5 temperature flag location within the memory. 


1 23. The single-chip integrated circuit of claim 14, fiirther including 

2 fault handling logic, coupled to the optoelectronic device for receiving at least one 

3 fault signal fi-om the optoelectronic device, couplod to the memory to receive at least one flag 

4 value stored in the memory, and coupled to a host interface to transmit a computed fault 

5 signal, the fault handling logic including computat onal logic for logically combining the at 

6 least one fault signal received fi-om the optoelectro lic device and the at least one flag value 

7 received fi-om the memory to generate the compute 1 fault signal. 

1 24. The single-chip integrated circuit of claim 1 4, wherein the plurality of analog signals 

2 includes two analog signals selected from the set copsisting of laser bias current, laser output 

3 power, and received power. 

\ 


9775-0052-999, Finisar 


-26 


CAI -266023.1 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
S 12 
N 13 
rJ 14 


3 
4 
5 
6 
7 
8 
9 

10 
11 

1 

2 
3 


25. 


A single-chip integrated circuit for controlling an optoelectronic transceiver having a 


laser transmitter and a photodiode receiver, coriprising: 

analog to digital conversion circuitry fo ■ receiving a plurality of analog signals from 
the laser transmitter and photodiode receiver, cc inverting the received analog signals into 
digital values, and storing the digital values in p redefined memory mapped locations within 
the integrated circuit; 

comparison logic for comparing the digital values with limit values, generating flag 
values based on the limit values, and storing the 
locations within the integrated circuit; 

control circuitry configured to generate c 
transmitter in accordance with one or more value s stored in the integrated circuit; and 

a memory mapped interface for reading/n o^ and writingjo locations within the 
integrated circuit and for accessing memory 


ilag values in predefined memory mapped 
Dntrol signals to control operation of the laser 


controlling operation of the control circuitry. 


5cations within the integrated circuit for 


26. A method of controlling an optoelectronic transceiver having a laser transmitter and a 
photodiode receiver, comprising: 

in accordance with instructions received fr|>m a host device, reading from and writing 
to locations within a memory; and 

receiving a plurality of analog signals fronj the laser transmitter and photodiode 
receiver, converting the received analog signals into digital values, and storing the digital 
values in predefined locations within the memory 
comparing the digital values with limit va 
limit values, and storing the flag values in predefi led locations within the memory; 

generating control signals to control operation of the laser transmitter in accordance 
with one or more values stored in the memory. 


27. The method of claim 26, fiirther including 

generating a time value corresponding to 
wherein the generated time value is readable by i\ 


ues, generating flag values based on the 


cumulative operation time of the transceiver, 
e host device via the memory interface. 
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28. The method of claim 26, further im luding: 

generating and storing in a register i time value corresponding to cumulative 
operation time of the transceiver, wherein t le register in which the time value is accessed by 
the reading step as a location in the memory. 


29. The method of claim 26, further inqluding 

converting an analog power supply 
level of the transceiver, into a digital powe: ■ 
value in a predefined power level location 


30 


voltage level signal, corresponding to a voltage 
level value and storing the digital power level 
vithin the memory. 


The method of claim 29, further including: 
generating a temperature signal corresponding to a temperature of the transceiver, 
converting the temperature signal into a dWital temperature value and storing the digital 
temperature value in a predefined temjieratute location wijhiirtlie memory. 
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3 1 . The method of claim 30, including 

comparing the digital power level vdlueNvith a power level limit value, generating a 
power level flag value based on the comparison of the digital power level signal with the 
power level limit value, and storing the pow^r level flag value in a predefined power level 
flag location within the memory; and 


comparing the digital temperature val 


temperature flag value based on the comparison of the digital temperature signal with the 


temperature limit value, and storing the temp 
flag location within the memory. 


e with a temperature limit value, generating a 


rature flag value in a predefined temperature 


1 32. The method integrated circuit of claim 29, including 

2 comparing the digital power level value with a power level limit value, generating a 

3 power level flag value based on the comparison of the digital power level signal with the 

4 power level limit value, and storing the poweij level flag value in a predefined power level 

5 flag location within the memory. 
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33. The method of claim 26, further including: 
generating a temperature signal con esponding to a temperature of the transceiver, 

converting the temperature signal into a digital temperature value and storing the digital 
temperature value in a predefined temperature location within the memory. 

34. The method of claim 33, including: 
comparing the digital temperature vilue with a temperature limit value, generating a 

temperature flag value based on the compar son of the digital temperature signal with the 
temperature limit value, and storing the tem aerature flag value in a predefined temperature 
flag location within the memory. 


35. The method of 26, fiirther including 

receiving at least one fault signal 
stored in the memory, logically combinin| 
transceiver and the at least one flag value 


fault signal, and transmitting the computtd mult\jgnal to the host device 



ig at least one flag value 
fault signal received from the 
from the memory to generate a computed 


36 


The method of claim 26, further including 

adjusting a first control signal of the <[ontrol signals in accordance with an adjustment 
value stored in the memory. 


1 37. The method of claim 26, wherein the ^nethod is performed by a single-chip controller 

2 integrated circuit. 

1 38. The method of claim 26, wherein the pllurality of analog signals includes two analog 

2 signals selected from the set consisting of lase[- bias current, laser output power, and received 

3 power. 


1 39. A method of controlling an optoelectronic device, comprising: 

2 in accordance with instructions receiveq from a host device, reading from and writing 

3 to locations within a memory; and 
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4 receiving a plurality of analog signals 

5 signals corresponding to operating conditions 

6 received analog signals into digital values, an 1 storing the digital values in predefined 

7 locations within the memory; 

8 wherein the method is performed by apingle-chip controller integrated circuit. 


from the optoelectronic device, the analog 
of the optoelectronic device, converting the 
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40. The method of claim 39, further including 

generating a time value corresponding 
wherein the generated time value is readable 


by 


41. 


The method of claim 39, further including 
generating and storing in a register a t 
operation time of the transceiver, wherein tl^e 
the reading step as a location in the memo: 


42 


to cumulative operation time of the transceiver, 
the host device via the memory interface. 


e value corresponding to cumulative 
register in which the time value is accessed by 



The method of claim 39, further in slue ii 
generating a power level signal corresponding to a power supply voltage level of the 
optoelectronic device, converting the power le^el signal into a digital power level value and 
storing the digital power level value in a predefined power level location within the memory. 


1 43. The method of claim 39, further including: 

2 comparing the digital power level valud with a power level limit value, generating a 

3 power level flag value based on the comparison of the digital power level signal with the 

4 power level limit value, and storing the power bsvel flag value in a predefined power level 

5 flag location within the memory. 


1 44. The method of claim 43, further including 

2 generating a temperature signal correspomding to a temperature of the optoelectronic 

3 device, converting the temperature signal into a digital temperature value and storing the 

4 digital temperature value in a predefined temperaiure location within the memory. 

1 45. The method of claim 44, wherein 
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2 comparing the digital temperature valu^ with a temperature limit value, generating a 

3 temperature flag value based on the comparison of the digital temperature signal with the 

4 temperature limit value, and storing the tempei ature flag value in a predefined temperature 

5 flag location within the memory. 
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46. The method of claim 39, further including 

generating a temperature signal corresponding 
device, wherein the analog to digital conversion 
temperature signal into a digital temperature 
in a predefined temperature location within the 


to a temperature of the optoelectronic 
circuitry is configured to convert the 
value and to store the digital temperature value 
memory. 


47 


The method of claim 46, fiirther including 
comparing the digital temperature value 
temperature flag value based on the compaiiso^ 


temperature limit value, and storing the ter 
flag location within the memory. 


with a temperature limit value, generating a 
of the digital temperature signal with the 
ure flag value in a predefined temperature 


1 48. The method of claim 39, further including 

2 receiving at least one fault signal fi-om the optoelectronic device, receiving at least one 

3 flag value stored in the memory, logically con bining the at least one fault signal received 

4 fi-om the optoelectronic device and the at least one flag value received from the memory to 

5 generate a computed fault signal, and transmit the computed fault signal to the host device. 

1 49. The method of claim 39, wherein the ] )lurality of analog signals includes two analog 

2 signals selected from the set consisting of las<5r bias current, laser output power, and received 

3 power. 

1 50. A method of controlling an optoelectionic transceiver having a laser transmitter and a 

2 photodiode receiver, comprising: 

3 in accordance with instructions recei\ ed from a host device, reading from and writing 

4 to memory mapped locations within a contro ller of the optoelectronic transceiver; 
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receiving a plurality of analog signals from the laser transmitter and photodiode 
receiver, converting the received analog signals into digital values, and storing the digital 
values in predefined memory mapped locations within the controller; 

comparing the digital values with limit values, generating flag values based on the 
limit values, and storing the flag values in predefined memory mapped locations within the 
controller; 

generating control signals to contE®! i)peration of the laser transmitter in accordance 
with one or more values stored in the predefined memory mapped locations within the 
controller; 


analog to digital conversion circuitry 
the laser transmitter and photodiode receiver. 


for receiving a plurality of analog signals from 
converting the received analog signals into 


digital values, and storing the digital values i i predefined memory mapped locations within 
the controller. 


5 1 . The method of claim 50, further including 

generating and storing in a register a 
operation time of the transceiver, wherein the 
the reading step as a memory mapped within 


time value corresponding to cumulative 
register in which the time value is accessed by 
the controller. 
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